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NUMERICALLY CONTROLLED METHOD 

NUMERICAL CONTROL METHOD 
INCLUDING INSERTING TIME VARIABLE INTO SPATIAL POLYNOMIAL 
FOR CONTROLLING OBJECT MOTION 

Abstract 

In a nunnericallv control le d m e thod of nnov i nq A numerical control positions an object 
to b e controll e d along a predetermined locus , controlling contro l a x e s, th e locus i s mad e 
approximat e to or path, for example a laser machining head that is to shape a 
workpiece according to the locus. The locus is first approximated bv a spatial 
polvnomialrx ^. The polynomial Is converted into a polynomial as t i m e function, th e 
polynom i a l conv e rted as with a time variable bv inserting a time function . The motion 
thus defined is distributed to each control axis,_a control command fRfor each control 
axis i s produced on the bas i s o f being derived from the polynomial d i str i buted to each 
ax i s as time funct i on, and applied to control movement of t he object to be control le d 
i s mov e d along the locus , contro l l i ng ea ch contro l axis on th e basis of th e contro l 
command . The nominal velocity, the-acceleration and the-jerk e fneeded to control the 
object to b e contro l l e d can b e e as il y are obtained conc e rn i ng e ach and applied as 
inputs to the control ax i s i n a dvanc e by diff e r e ntiating th e polynomia l e xpr e ss e d by 
t i m e funct i on. Th e object to b e control le d i s control le d so as to mov e along th e locus 
e xpressed by th e polynomial, feeding i rr e gular i ty or pos i tion shift is reduced and cun/ed 
face mach i ning at high accuraov is possiblo axes bv differentiating the time 
polynomial. Accuracy is improved bv tracking the polynomial rather than 
responding in the present time to displacement errors sensed during earlier 
times. 
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